Introduction: One-third of children with epilepsy are classified as having a cryptogenic localization related epilepsy (CLRE). In cohort studies CLRE is often grouped together with either symptomatic localization related epilepsy (SLRE) or idiopathic generalized epilepsy (IGE). Therefore, this categorization is not specific enough and will not lead to prognostic or treatment information. We objectified the classification differences between these categories. Methods: A total of 114 children admitted to our epilepsy centre underwent a standardized clinical analysis, which yielded age at onset, duration of the epilepsy, seizure frequency, seizure type, percentage of interictal epileptiform activity on EEG (IEA), type of treatment, and full scale IQ. These variables are regarded the characteristics of the epilepsy, and used in a discriminant function analysis. Results: IEA was found to be the only variable to distinguish between groups of epilepsy. SLRE could easily be distinguished significantly from IGE and CLRE, while the latter two did not differ significantly. Discriminant function analysis combined the variables into two functions, applicable to classify the children. By applying this statistical analysis method, the groups clinically classified as SLRE and IGE were mostly classified as SLRE (71.4%) and IGE (57.9%). However, CLRE appeared difficult to classify (49.2%), and most children were classified as either SLRE (19%) or IGE (31.7%).
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Introduction
One-third of children with epilepsy are classified as having cryptogenic localization related epilepsy (CLRE) according to the ILAE Classification of Epilepsies and Epileptic Syndromes, the most widely used classification in clinical epilepsy practice. [1] [2] [3] [4] The main advantage of using a well-defined classification is clear communication amongst clinicians and researchers. However, the ILAE classification has been criticised because of several unspecific categories. [5] [6] [7] One of these is CLRE. As yet it is unclear whether this classification will help us determine prognosis or preferred care.
Without a known aetiology (such as stroke or a tumour) or a syndromatic diagnosis (such as Lennox Gastaut), the main characteristics of an epilepsy must be used to interpret its severity and try to predict its course. For CLRE a variety of epilepsyrelated factors have been identified in previous research. Seizure frequency is an important factor and often used as an outcome measure. Age at onset is associated with the rate of remission and relapse after withdrawal of anti-epileptic drug treatment (AED). 8, 9 Seizure type, and more specifically the occurrence of more than one seizure type is associated with an increased risk for poor outcome. 10 As for other types of epilepsy, an epilepsy that does not or not easily respond to AED has a worse outcome. 9 Interictal epileptiform activity on EEG (IEA), even as little as 1% of the time, was correlated with worse cognitive outcome. 11, 12 Also, an abnormal IQ-score was found to be a predictor of worse long term outcome of epilepsy. 13 Therefore, age at onset, seizure type, seizure frequency, EEG-characteristics, response to treatment and IQ have been identified the main parameters defining the epilepsy.
A few studies are available that describe cohorts of children with CLRE.
14 All too often, children with CLRE are put together with symptomatic localization related epilepsy (SLRE) when prognosis or treatment effects are studied. 15, 16 Remarkably, sometimes CLRE is grouped together with idiopathic generalized epilepsy (IGE). 17 In this study, we tried to objectify the position of CLRE amongst these types of epilepsy, by using the aforementioned characteristics as underlying classification variables. 
Assessments
A standardized protocol of assessments was used during a three-day admission at our epilepsy centre. Amongst others, this protocol included:
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-Standardized extensive history taking of patients and their parents, yielding demographical information, as well as information on the epilepsy of the child. -Wechsler Intelligence Scale for Children-Revised for The Netherlands (WISC-RN), yielding the fullscale IQ. -32 channel EEG recording for each child. The type of EEG (either routine 30 min or 24 h ambulatory recording) depended on the indication set by the treating neurologist. The percentage of time with epileptiform activity on the interictal EEG (interictal epileptiform activity, IEA) was measured.
Design
To study whether SLRE, IGE and CLRE are objectively distinguishable, a statistical method was used to classify the children using the following epilepsyrelated variables:
-Age at onset.
-Duration of the epilepsy.
-Seizure type.
-Seizure frequency.
-AED treatment (no therapy, monotherapy, and polytherapy). -Presence of epileptiform activity in the interictal EEG (no IEA, IEA > 1% of recording time). -Full-scale IQ.
Before analysis, seizure frequency and seizure type were categorized.
Seizure type was classified using the ILAE classification 19 and subsequently categorized into four categories: Whenever a child had more than one seizure type, the neurologists in the program stated which type was the primary seizure type. Usually this was the type with the highest frequency. This frequency was than used to score the variable 'seizure frequency'.
Statistical analysis
The data were collected on record forms, and entered into a database. The Statistical Package for Social Sciences (SPSS), Version 12.0.1 for Windows was used to process these data.
Discriminant function analysis was performed. This is a statistical technique that allows classification of a set of subjects. The goal of discriminant function analysis is to identify the factors, and the weight of these factors that discriminate between groups of subjects. The technique uses the previously described epilepsy-related variables and combines these into 'functions'. Such functions are constructed to maximize differences between groups for the individual patients, independent of the clinical classification into type of epilepsy. Subsequently, the constructed classification based on the epilepsy-related variables ('functions') and the clinical classification into CLRE, IGE and SLRE are compared.
The significance level (two-tailed testing) was set at 5%.
The analysis was performed with equal prior probability for any given subject to be classified into each of the three constructed classifications. Only cases with complete records included in the analysis.
Results
The cohort consisted of 21 children with IGE, 25 children with SLRE and 68 children with CLRE. Of the original 114 cases, 11 were dropped from analysis because of missing data. The missing data were randomly scattered throughout the groups. In total, data coming from 103 children were used for discriminant function analysis (19 IGE, 21 SLRE, 63 CLRE).
Characteristics of the three groups are summarized in Table 1 .
All but three of the children classified as IGE were diagnosed with Childhood Absence Epilepsy (CAE); three children were diagnosed as primary generalized epilepsy, not further defined. The underlying pathologies of the children with SLRE are summarized in Table 2 . Table 3 shows that IEA is the most important factor distinguishing the clinically classified three groups (IGE, SLRE, and CLRE) ( p = < .001). Children with SLRE show significantly more epileptiform activity on the EEG than children from the other two groups. Duration of epilepsy also distinguishes between the groups with statistical significance ( p = .021). The epilepsy of the children with SLRE had a longer duration, when compared to the children with IGE, who had a longer duration than children with CLRE.
Subsequently, the discriminant function analysis yields two functions, built on a combination of the epilepsy-related variables (so-called canonical discriminant functions). These functions are used to separate the cases and classify them into three groups. The structures of the functions and the correlation coefficients for each epilepsy-related variable are shown in Table 4 .
Of the included variables, IEA contributes the most to the first function, which is to be expected from the previous comparisons of group means (correlation of 662). The presence of IEA leads to a higher correlation with function 1. A longer duration of the epilepsy has the same effect, but less strong. Seizure type is of more influence on the classification than is seizure frequency. Having a high seizure frequency has a stronger correlation with function 2, as does having polytherapy and an older age at onset. The other variables do not substantially contribute to the any of the functions (correlations < .30). Table 5 shows that the first function will maximally separate the three groups. Thus, this function will classify most of the children in a constructed classification based on the epilepsyrelated variables. The second function will classify almost the children left after function 1 has been applied.
As visualized in Fig. 1 , the first function mainly distinguishes SLRE from the other two options in the classification, IGE and CLRE. The figure shows the SLRE centroid to score higher on function 1 than IGE and CLRE do (a higher score on the x-axis). This is mainly explained by a higher IEA and a longer duration of the epilepsy. Also, it is clear that the IGE centroid scores lowest on both functions, and CLRE is rather in-between in this respect (Fig. 1) . With a higher IQ, later age at onset and less long duration of epilepsy, CLRE appears to be characterized by more optimistic values of the variables that built these functions.
The next step is to compare the constructed classification, based on these functions (as a combination of the aforementioned epilepsy-related variables), with the original clinical classification into types of epilepsy, i.e. IGE, CLRE and SLRE. This shows ( Table 6 ) that in total 55.3% of the cases are correctly classified (there is 55.3% overlap between the constructed classification and the clinical classification). More specifically, these results are 57.9% for IGE, 71.4% for SLRE and 49.2% for CLRE.
Of the children originally classified as CLRE, 19.0% were classified as SLRE by the constructed functions, and 49.2% as IGE. Of the children originally classified as IGE, 26.3% were classified as CLRE by these functions, and 15.8% as SLRE. Of the children classified as SLRE originally 14.3% were classified CLRE and 14.3% were classified IGE by the constructed functions.
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Discussion
Our study confirms that three epilepsy groups are distinguishable from each other, by means of weighing the characteristics defining their epilepsy. However, the original clinical classification, based on the existing clinical knowledge using the ILAE proposal, differed from the classification based on the 'functions' combining sets of epilepsy-related variables. For SLRE, the two classifications matched very well. This means that the epilepsy characteristics are in line with a classification based on aetiology. The children with SLRE in our cohort differed significantly from the other children by their high IEA and longer duration of their epilepsy. Likewise, the two classifications of IGE corresponded nicely. On the contrary, CLRE remains a group rather difficult to classify. Over half of the children with CLRE were classified as IGE or SLRE by the classification constructed with the epilepsy characteristics. The overlap suggested between categories or epilepsy types concurs with the assumption that CLRE is 'presumed to be symptomatic'. 1 Similar to SLRE, the category CLRE can be assumed to be compiled of several subgroups. This would explain the heterogeneity of the cohorts studied so far.
14 As such, it is not strange that CLRE has been grouped with SLRE in cohort studies before. Nevertheless, there is a need to better describe and delineate these subgroups. It is plausible that children now diagnosed as having CLRE, in the future will be diagnosed as having SLRE, as knowledge and potentials of neuroimaging expand. However, it is just as likely that a subgroup of this population will be recognized as having similar risk factors and course of the epilepsy, and so forth be diagnosed with a yet to be described syndrome diagnosis. Most likely this diagnosis would be classified as an idiopathic localization related epilepsy (ILRE). Indeed our data suggest a nearness to the idiopathic epilepsies. A focus found with EEG recording, as well as a partial semiology of the seizures of course indicate an ILRE rather than an IGE. Surprisingly, the overlap between CLRE and IGE seems larger than between CLRE and SLRE. Most probably this can be explained by a selection bias. We attempted to validate the existing ILAE classification within the population of an epilepsy outpatient clinic in which more complicated epilepsies are included that generally cause confusion in daily epilepsy care. 1 The children referred to our centre do not in majority represent 'typical' cases. When for example the IGE group would have consisted only of children with benign absence epilepsy, and the SLRE group of children with refractory epilepsy as a result of post-infarction hemiplegia, the differences between the groups would have been more distinct. CLRE would have fit in-between the two other cohorts, with slight overlap with the SLRE group. Importantly, our results reflect the heterogeneity of CLRE in more complex situations of medical decision making, i.e. in the case of overlap of symptoms.
CLRE is difficult to classify based on the epilepsyrelated variables, which are essentially the only variables one has when interpreting a cryptogenic partial epilepsy in a child. However, CLRE does not simply fit into any other class of epilepsy. Therefore, it is not justified to investigate cohorts of CLRE, mixed with either SLRE or IGE as is sometimes done.
A more thorough investigation into epilepsyrelated variables may help us distinguishing subgroups of patients with CLRE and find factors that may help us determining prognosis or preferred care.
We believe that this is a more profitable approach than simple labelling all these children as 'probably symptomatic', i.e. suggesting an underlying aetiology that may be never found.
